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[bookmark: _Toc10223999]Introduction
This proposal is going to be split up into three sections. The first section will delve into the background of the area studied. The second section will look at the research and development methods being used, and the final section will identify resources needed as well as the planning management for the project.
The proposal is set out to clearly describe the subject area, giving its aims and objectives. A critical literature review pertaining the area of study will also be included in the first section.

The title for this project is Comparison of Using Serverless/Non Serverless Technologies To Implement Autonomous Vehicle Data.
[bookmark: _Toc10224000]Background to the Proposed Research
All websites, web applications and mobile applications are run by back end technologies that make them available to end users. A usual back end stack will have a database, server, an operating system and server-side scripting languages that the applications are written in.
The server acts as the heart of the network whether it is an on-site server or in the cloud. Servers provide resources that are shared allowing networks to run which will include databases, web services, security and encryption, file storage and email.
Databases, website files and server-side software can be housed by the server. The server will communicate with the network, sending and receiving requests regarding browsers, data and executing files.
  
[bookmark: _Toc10224001]Serverless Technologies 
Serverless technologies have been established with the use of virtual servers since the early 2000s. AWS EC2 was started in 2006, this would form the beginning of cloud computing [1]. At this time, this service offered very little to companies. Present day, serverless platforms are increasing with the main contenders leading the market as Amazon Web Services, Microsoft Azure and Google Cloud. These platforms offer services that come at a cost which vary depending on usage. The big benefit of using these platforms is scalability. A company can increase usage or decrease usage dependent on needs, this will therefore benefit costs. Serverless Computing is divided up into two types, backend services (BaaS) and function as a service (FaaS). Applications that use databases and authentication that rely on cloud are backend services. Typical Baas are applications that use cloud hosted services that are from a third-party source to manage server-side logic and state [2].
AWS, Amazon Web Services will be used to represent the serverless system. AWS provides as many virtual servers as is required. Data is safe as all services are highly secured with multiple operational and physical layers [3]. The technologies used with AWS are Amazon S3 which helps data to be stored and retrieved in the cloud, Amazon Elastic Cloud Computing (EC2) enhances web scaling, Lambda’s allows the developer to run their code and the database AWS uses is DynamoDB. DynamoDB is a document database that delivers high performance at any scale. It has built in security; it can back up and restore plus it has in memory caching. 


Stigler writes in her book “Beginning Serverless Computing” “that large businesses struggle with about serverless architecture is giving cloud providers complete control over the platform of your service” [4]. The benefits would be, Stigler suggests 
· Rapid development and deployment.
· Ease of use.
· Lower cost.
· Enhanced scalability.
· No maintenance of infrastructure.

Sabo covers in her blog that there are five AWS limitations that a CEO should be made aware of
1. AWS service limits – default limits are set based on the needs of an average user, if the limits get increased so will the cost.
2. Technology limitations – becoming aware what can be achievable using AWS.
3. Lack of relevant knowledge by your team – your team will need investing in re-educating.
4. Technical support fee – additional costs may be added with additional support services.
5. General cloud computing issues – downtime, security, limited control and backup protection can become a concern when deciding to change to cloud [5].  
 

[bookmark: _Toc10224002]Non-Serverless Technologies
Non-Serverless technologies that will be used with the web service will be Spring IO, REST for the back end and HTML, CSS and JavaScript for the front end. Spring IO framework will be adopted to work with the java language to build the server-side application. The RESTful web service is an application that will be used. Stateless operations and uniform are used by RESTful web services, this allows systems that are being requested to access and alter textural representations of web services [6].
 This application will use HTTP requests to GET, POST, PUT and DELETE data. The language of the internet can be thought of by REST used by browsers. HTTP methodologies are taken advantage of by RESTful API’s. GET is used to retrieve a source; POST to create that resource; PUT to alter or update a resource and DELETE to terminate a resource. REST uses a stateless protocol and standard operations. By implementing these, RESTful systems will try to achieve quick performance, be more reliable and by reusing components have the ability to grow with the system being unaffected.
The database that will be implemented will be PostgreSQL. This is an open source relational database system. [7]The features PostgreSQL offer are:
· Types that are user defined
· Inheritance
· Locking mechanism
· Referential integrity for foreign keys
PostgreSQL allows this project to work alongside it in using the Java language. This was a key element in choosing this database application. 



[bookmark: _Toc10224003]Autonomous Vehicles
“Autonomous vehicles have already emerged from the concept phase and passed thorough tests to take their place on the roads” according to Hermann, Brenner, Stadler [8]. They also state that autonomous vehicles are operating in controlled environments but will soon be found within normal traffic. An autonomous vehicle is a vehicle that can get to destination A to B without intervention of a human driver. The vehicle will act on manoeuvring around obstacles with use of algorithms. 
Daimler recognises that there are different types of vehicle automation [9]:
1. Partially Automated – The automatic functions need continuously monitoring by the driver and cannot perform any non-driving task.
2. Highly Automated – The driver will be called in time to take control as the system knows its limitations.
3. Fully Automated – Driver monitoring is not needed as the system can handle all situations autonomously. At this level driverless driving is possible.
With the realism of this technology becoming ever closer, data will need to be kept on each autonomous vehicle and the owners. The DVLA keeps records of driver’s details and vehicle details in separate databases at present. Two new databases will have to be created with a database for autonomous vehicles and a database for autonomous owners.
Travel will increase due to automated vehicles on the road suggest Harper, Hendrickson, Mangones and Samaras [10]. The volume of travel will increase due to many groups who are unable to drive at present and will alternatively become road users, using autonomous vehicles. These groups may include the elderly, non-drivers and people with travel restrictive medical conditions. The autonomous vehicles represent a route for persons who depend on family and friends driving them from A to B on regular occasions to become independent, Harper et al [10]. 
In view of the rising demand in autonomous vehicles a system will have to be in place to keep track of the vehicles and owners. Possibly an autonomous vehicle will be highly priced, limiting the numbers at the initial production stage. A household of four, two parents, two children possibly own 2 cars at present, pricing at 20k each. Were that household to purchase an autonomous vehicle the whole household of four could possibly use it independently. The cost excess of 60-80k would be suited to keep purchasing steady yet in demand. This would make the autonomous vehicle the second expensive item to purchase after a house.
Owners and vehicle details will need to be recorded for government purposes. Annual tax could be implemented on each autonomous vehicle rather than implementing a distance covered tax. Owners details will need to be recorded as some autonomous vehicles will still need a driver present as some autonomous vehicles are not fully automated. This is data that needs further research.
Fully autonomous vehicles will be commercially available within the next twenty years on streets and motorways [11]. “By removing humans and human error from the driving task, autonomous vehicles have the potential to reduce congestion and traffic collisions dramatically” suggests Guerra [11]



[bookmark: _Toc10224004]Aims & Objectives
The aim of this project will be to design and build a database using serverless and non-serverless technologies to significantly identify which path is more efficient for the DVLA in applying autonomous vehicles to their system. 
An evaluation, comparison and analysation will take place giving a clearer understanding what advantages there are in using AWS serverless methods over traditional methods.
The following objectives need to be achieved in order to obtain a comparison:
1. To investigate further into traditional technologies (non -serverless).
2. To investigate Amazon Web Services.
3. To investigate what autonomous vehicle and owner details are required.
4. Analyse and evaluate the current DVLA system. 
5. To design and build a database implementing autonomous details.
6. To design and build a serverless application.
7. To design and build a traditional application (non-serverless).
8.  To analyse and evaluate the system created and give further information where improvement will be valuable. 


The expected outcomes of this project will be to identify if there are major differences in technologies being used. A system will be created to collect autonomous vehicles details that can be accessed and edited by the user. Performance tests will be carried out on both technologies used to get a true comparison reflection.

[bookmark: _Toc10224005]Conclusion
This section has identified three topics of interest. Traditional technologies, Serverless technologies and Autonomous vehicles. Background research has been undertaken giving a much clearer view on the task ahead. The objectives have been sub divided which will be a guide to project completion. 
The next section will look at research and development.







[bookmark: _Toc10224006]Research Methods
In this section the research methodology will be identified as well as the development method that will be implemented. The proposal will evaluate any ethical and legal issues as well as managing risks and limitations that may occur to prevent these arising. 
[bookmark: _Toc10224007]Philosophy
A positivist approach will be taken for this project. This would be suited best as the view of the positivist approach is based on factual knowledge gained through observation and data gathered. The data gathered will be in an objective way. The data gathered will be to compare the functionality of the two technologies used while undertaking the autonomous database. Alongside the positivist philosophy a deductive approach will be adopted to find if using serverless technologies is the more efficient way moving forward. The principles of positivism research philosophy are: 
· The research should focus on explaining and predicting.
· Common sense should not bias any research outcomes.
· Science should be judged only by logic and be value-free.
 Alternative to this approach, carrying out an inductive research approach with a phenomenology philosophy. This approach is not needed as it is based on a person’s perception rather than facts.

[bookmark: _Toc10224008]Strategy
The research strategy will consist of a questionnaire. This questionnaire will be made up of a quantitative method to identify if the participant would prefer using serverless technologies or traditional technologies. The research undertaken will be of an explanatory study.  This was chosen as this project will want to know why, if at all serverless technologies are more efficient than traditional technologies. The data gathered from the questionnaire will give a view from the user in what technologies they prefer. The questionnaire will be aimed at persons directly in the computing field with an unbiased nature. The questionnaire will mainly have questions about the participants opinion on using both technologies without having to use the developments being created. There will however be possibly a question on the usage of both developments created in this project to identify which is more efficient. 
Experimental analysis will also be undertaking, as performance tests will be carried out on both technologies. These tests will conclude if the hypothesise of using AWS to carry out the autonomous vehicle is the more efficient than traditional technologies.


[bookmark: _Toc10224009]Development Methods

[bookmark: _Toc10224010]Software Development Methodology
 
The development methodology being considered will be Dynamic Systems Development Method (DSDM). I chose this method over waterfall and other similar agile methodologies as it is built on planning, managing, executing and scaling agile processes. DSDM has eight principles that give direction and delivery on time. These principles are focus on needs, deliver on time, communicate continuously and clearly, collaborate, never compromise quality, build incrementally from firm foundations, develop iteratively and demonstrate control [12]. These principles are key aspects in my choosing for the project. The requirements are set early on with this method. Any rework is built in the process and all development changes must be reversable. All requirements are planned which are delivered in short sprints or iterations. This methodology fits in ideal with the way the project will be designed and built. 

[bookmark: _Toc10224011]Risks & Limitations
The risks involved that could become more apparent when investigating and creating both sets of technologies would be time. More investigation needs to be carried out on serverless technologies and its services as well as traditional technologies. Investigating what data is needed to be stored in the database representing autonomous vehicles and autonomous owners will need to be clarified. When the investigation process is complete, the development can take place. There is potential that blockers may occur during the development stage. This could be down to unfamiliar territory with the technologies being used. 
In order to manage time constraints, the questionnaire will be carried out instantly. Any investigations will need to take place from the start. Becoming familiar with technologies from the start will be highly beneficial. Familiarity of technologies will be significant to reduce later problems in development. Planning will be of high importance with a Gantt chart being executed. This will set the project a timeframe to execute each task individually. The Gantt chart will be taken very seriously as it is a guidance which can result in completion of the project or not.

[bookmark: _Toc10224012]Data Evaluation
Data evaluation will be carried out by comparing both technologies being used. The completed system using both technologies should show which is most efficient to the user. This will be carried out by performance and user tests ensuring both technologies are working correctly as they should be. The aims and objectives will be looked at when completion of the project has arisen. By looking at the aims and objectives, this will tell us if the goals have been achieved.

[bookmark: _Toc10224013]Conclusion
This second section has given the use of research methods and development methodologies. These will be implemented in the project. This section has also identified risks that may occur. With identifying these risks early, countermeasures have been introduced to lower the risks. Assessing the data has also been identified in this section and how the data will be evaluated.
The next section will look at the resources required and the planning.  


[bookmark: _Toc10224014]Resources & Planning
In this section resources required will need to be taken into account. This is carried out at this process to avoid wasting time when development starts. Everything should be accounted for especially as time constraint was identified as a potential risk to the project.

[bookmark: _Toc10224015]Resources Required
The resources required to achieve the projects goals would be:
· Laptop to carry out the work
· Amazon Web Service access to use their technologies 
· PostgreSQL to construct the database
· Information on AWS from library
· Information on creating web services from library
· Information on Autonomous vehicles from library/DVLA

The resources above are essential requirements to achieve the aims and objectives for the project to become successful. 

[bookmark: _Toc10224016]Gantt Chart

Planning is key when trying to produce a good project. Taking this into account a Gantt Chart has been drawn up. The Gantt Chart was created in excel format using the table in fig 1. The tasks have cut down to individual tasks with a timeframe alongside to show the duration of each task. Each individual task is essential for the project to become successful. Fig 1, the table tells us the start and end date that each individual task should be. The project will be successful if this timeframe is adhered too.   
[bookmark: _Toc10212473]Figure 1Gantt Table
	Task
	Start Date
	End Date
	Duration

	Gather Requirements/Resources
	01/06/2019
	03/06/2019
	2

	Structure Questionnaire
	02/06/2019
	03/06/2019
	1

	Supervisor Meeting
	07/06/2019
	07/06/2019
	1

	Preliminary Research
	14/06/2019
	12/07/2019
	28

	Software Familiarisation
	28/06/2019
	26/07/2019
	28

	Analyse Questionnaire Results
	02/08/2019
	16/08/2019
	14

	Supervisor Meeting
	16/08/2019
	16/08/2019
	1

	Write up Methodology
	23/08/2019
	13/09/2019
	21

	Design Application
	13/09/2019
	20/09/2019
	8

	Supervisor Meeting
	20/09/2019
	20/09/2019
	1

	Build application
	20/09/2019
	01/11/2019
	42

	Supervisor Meeting
	08/11/2019
	08/11/2019
	1

	Test application
	08/11/2019
	15/11/2019
	7

	User Testing
	22/11/2019
	29/11/2019
	7

	Supervisor Meeting
	29/11/2019
	29/11/2019
	1

	Questionnaire of new application
	29/11/2019
	14/12/2019
	15

	Evaluation
	20/12/2019
	01/01/2020
	12




Fig2 is the Gantt Chart. The reader plus the project owner can clearly identify what dates the tasks are starting and finishing. The tasks have also included supervisor meetings throughout the course of this project. These have been included as they are essential and beneficial for the project owner and the success of the project. The supervisor can give guidance on the best path forward. The days given for each task are a little misleading. This is down to project tasks mainly being undertaken on a Friday due to work commitments. With the planning being created, the awareness of the timescale has and will help in producing a good project.

[bookmark: _Toc10212474]Figure 2 Gantt Chart














[bookmark: _Toc10224017]Conclusion
Completing the background research in the project areas has enlightened the way the project will be set out. This has been very beneficial. The proposal has also highlighted the areas that need researching. The topics for research were Amazon Web Services, RESTful Web Services and autonomous vehicle information. Completing the background research has also helped with guiding the planning. The aims and objectives were made clear and direct. The aims and objectives were made in a realistic manner in achieving success.
The research methods and development methods were discussed. Following the research methods, a clear questionnaire can be produced with a clear outcome being obtained. The questionnaire will be to identify what services are more efficient. The questionnaire will mainly be questions that are not directly linked with the development which can be answered straight away but there may be one or two questions needing answering after the development has been built. The development methodology has been researched and chosen. This methodology suited best the needs of the project. Tests will be carried out on both developments. These tests will identify if the developments are working correctly as they should be.
Having carried out the risks and limitations, the biggest risk is the timescale. This will be addressed. To carry out the project in the timescale given, a disciplined approach will have to be taken. The resources and requirements needed will not take up too much time as they are all achievable. This is beneficial as all the resources are necessary.
The Gantt chart and table will help greatly when carrying out the project. By following the Gantt Chart and again being disciplined, the risk element which is time will not occur.
Following these steps should produce a good completed project. 
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